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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a composite high frequency component 
that requires no matching circuit and is made small in size and to 
obtain a mobile communication unit using it. 

SOLUTION: The composite high frequency component 10 comprises a diplexer 
2, lst-3rd high frequency switches 3-5, and 1st and 2nd filters 6, 7. 
Then the diplexer 2 comprises 1st inductors LI 1, L12 and 1st capacitors 
C11-C15. Furthermore, the lst-3rd high frequency switches 3-5 comprise 
1st and 2nd diodes Dl, D2, 2nd inductors L21-L23, and 2nd capacitors 



C21-C23. Moreover, the 1st and 2nd filters 6, 7 comprise a 3rd inductor 
L31 and 3rd capacitors C31, C32. 
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CLAIMS 
[Claim (s)] 

[Claim 1] They are the compound RF components which constitute the front 
end section corresponding to the 1st and 2nd communication system 
equipped with the frequency which approached, and these 1st and 2nd 
communication system and the 3rd communication system with which 
frequencies differ. The diplexer which combines said the 1st thru/or 



sending signal from the 3rd communication system in the case of 
transmission, and distributes an input signal to said the 1st thru/or 
3rd communication system in the case of reception, The 1st high 
frequency switch divided into the transmitting section of said 1st and 
2nd communication system, and the receive section of said 1st and 2nd 
communication system, The 2nd high frequency switch divided into the 
receive section of said 1st communication system, and the receive 
section of said 2nd communication system, The 3rd high frequency switch 
divided into said the 3rd transmitting section and receive section of 
communication system, The 1st filter which passes the transceiver signal 
of said 1st and 2nd communication system, The compound RF components 
characterized by uniting with the ceramic multilayer substrate which 
comes to carry out the laminating of two or more sheet layers which 
consist of the 2nd filter which passes the transceiver signal of said 
3rd communication system, and consist of ceramics. 

[Claim 2] The compound radio-frequency head article according to claim 1 
with which at least one of said the 1st and 2nd filters is characterized 
by being arranged at said transmitting section side of the latter part 
of said high frequency switch. 

[Claim 3] Said diplexer consists of the 1st inductance component and the 
1st capacitance component. Said 1st thru/or 3rd high frequency switch 
The 1st and 2nd switching elements, While it consists of the 2nd 
inductance component and the 2nd capacitance component and said 1st and 
2nd filters consist of the 3rd inductance component and the 3rd 
capacitance component Said the 1st thru/or 3rd inductance component, 
said 1st [ the ], or the 3rd capacitance component, And claims 1 
characterized by connecting said 1st and 2nd switching elements by the 
connecting means which is built in or carried in said ceramic multilayer 
substrate, and is formed in the interior of said ceramic multilayer 
substrate or compound RF components according to claim 2. 
[Claim 4] The mobile communication device characterized by using a 
compound RF component according to claim 1 to 3. 

[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
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1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 



2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the mobile 
communication device using compound RF components and it available to 
three different communication system especially about the mobile 
communication device which used compound RF components and it. 
[0002] 

[Description of the Prior Art] The triple band cellular-phone machine 
which can operate is proposed by DCS (Digital Cellular System) and PCS 
(Personal Communication Services) which used it as current and a mobile 
communication device, two or more frequency bands, for example, 1. 8GHz 
band, and GSM (Global System for Mobile communications) which used the 
900MHz band. 

[0003] Drawing 5 is the block diagram showing the front end section of a 
common triple band cellular-phone machine, and shows an example at the 
time of being referred to as GSM of a 900MHz band at the 3rd 
communication system with which DCS and PCS differ from them and the 
frequency of a 1. 8GHz band to the 1st and 2nd communication system 
equipped with the frequency which approached. 

[0004] The front end section of a triple band cellular-phone machine is 
equipped with an antenna 1, a diplexer 2, the 1st or the 3rd high 
frequency switch 3-5, and the 1st and 2nd filters 6 and 7. A diplexer 2 
combines the sending signal of DCS, PCS, or GSM in the case of 
transmission, and bears the duty which distributes an input signal to 
DCS, PCS, or GSM in the case of reception. The 1st high frequency switch 
3 switches the transmitting section [ of DCS and PCS ], and receive 
section side of DCS and PCS, the 2nd high frequency switch 4 switches 
the receive section Rxp side of PCS the receive section Rxd side of DCS, 
and the 3rd high frequency switch 5 bears the duty which switches a 
transmitting section [ of GSM ] Txg, and receive section Rxg side. The 
1st filter 6 passes DCS and the transceiver signal of PCS, attenuates a 
secondary higher harmonic and the 3rd higher harmonic, and the 2nd 
filter 7 passes the transceiver signal of GSM, and it bears the duty 
which attenuates the 3rd higher harmonic. 

[0005] Here, the case of DCS is first explained about actuation of a 



triple band cellular-phone machine. In the case of transmission, the 
sending signal which turned ON PCS and the common transmitting section 
Txdp with the 1st high frequency switch 3, and passed delivery and the 
1st filter 6 for the sending signal from the transmitting section Txdp 
in the 1st filter 6 is multiplexed by the diplexer 2, and it transmits 
from an antenna 1. In the case of reception, the input signal which 
received from the antenna 1 is separated spectrally by the diplexer 2. 
The input signal from an antenna 1 in the 1st filter 6 by the side of 
DCS and PCS Delivery, The input signal which turned the input signal 
which turned ON the receive section side with the 1st high frequency 
switch 3, and passed the 1st filter 6 the 2nd high frequency switch 4, 
turned ON the receive section Rxd of DCS with delivery and the 2nd high 
frequency switch 4, and passed the 2nd high frequency switch 4 is sent 
to the receive section Rxd of DCS. In addition, also when using PCS, it 
is transmitted and received in the same actuation. 

[0006] Then, the case of GSM is explained. In the case of transmission, 
the sending signal which turned ON the transmitting section Txg with the 
3rd high frequency switch 5, and passed delivery and the 2nd filter 7 
for the sending signal from the transmitting section Txg in the 2nd 
filter 7 is multiplexed by the diplexer 2, and it transmits from an 
antenna 1. In the case of reception, the input signal which received 
from the antenna 1 is separated spectrally by the diplexer 2, and the 
input signal which turned the input signal from an antenna 1 as the 2nd 
filter 7 by the side of GSM, turned ON the receive section Rxg with 
delivery and the 3rd high frequency switch 5, and passed the 2nd filter 
7 is sent to a receive section Rxg. 
[0007] 

[Problem(s) to be Solved by the Invention] However, according to the 
triple band cellular-phone machine which is one of the above-mentioned 
conventional mobile communication devices, the high frequency switch and 
filter which constitute an antenna, a diplexer and a DCS system, and a 
GSM system are discrete, and since it is mounted on one and one circuit 
board, in order to secure the adjustment property, damping property, or 
isolation property of each component, it is necessary to add a matching 
circuit between a diplexer and a high frequency switch. Therefore, there 
was a problem that the circuit board was enlarged, consequently a triple 
band cellular-phone machine (mobile communication device) was enlarged 
by the increment in components mark and the increment in the component- 
side product accompanying it. 

[0008] This invention is made in order to solve such a trouble, and it 
aims to let a matching circuit offer unnecessarily the mobile 



communication device using the compound RF components and it which can 

miniaturize a circuit. 

[0009] 

[Means for Solving the Problem] In order to solve the trouble mentioned 
above the compound RF components of this invention They are the compound 
RF components which constitute the front end section corresponding to 
the 1st and 2nd communication system equipped with the frequency which 
approached, and these 1st and 2nd communication system and the 3rd 
communication system with which frequencies differ. The diplexer which 
combines said the 1st thru/or sending signal from the 3rd communication 
system in the case of transmission, and distributes an input signal to 
said the 1st thru/or 3rd communication system in the case of reception, 
The 1st high frequency switch divided into the transmitting section of 
said 1st and 2nd communication system, and the receive section of said 
1st and 2nd communication system, The 2nd high frequency switch divided 
into the receive section of said 1st communication system, and the 
receive section of said 2nd communication system, The 3rd high frequency 
switch divided into said the 3rd transmitting section and receive 
section of communication system, The 1st filter which passes the 
transceiver signal of said 1st and 2nd communication system, It is 
characterized by uniting with the ceramic multilayer substrate which 
comes to carry out the laminating of two or more sheet layers which 
consist of the 2nd filter which passes the transceiver signal of said 
3rd communication system, and consist of ceramics. 
[0010] Moreover, at least one of said the 1st and 2nd filters is 
characterized by being arranged at said transmitting section side of the 
latter part of said high frequency switch. 

[0011] Moreover, said diplexer consists of the 1st inductance component 
and the 1st capacitance component. Said 1st thru/or 3rd high frequency 
switch The 1st and 2nd switching elements, While it consists of the 2nd 
inductance component and the 2nd capacitance component and said 1st and 
2nd filters consist of the 3rd inductance component and the 3rd 
capacitance component Said the 1st thru/or 3rd inductance component, 
said 1st [ the ], or the 3rd capacitance component, And said 1st and 2nd 
switching elements are built in or carried in said ceramic multilayer 
substrate, and are characterized by connecting by the connecting means 
formed in the interior of said ceramic multilayer substrate. 
[0012] The mobile communication device of this invention is 
characterized by using the compound RF components of a publication for 
the above. 

[0013] The diplexer which makes compound RF components according to the 



compound RF components of this invention, In order to unite the 1st 
thru/or the 3rd high frequency switch, and two or more sheet layers that 
become a list from the ceramics about the 1st and 2nd filters with the 
ceramic multilayer substrate which comes to carry out a laminating, The 
adjustment property, damping property, or isolation property of each 
component can be secured, and the matching circuit between the diplexer, 
1st, and 3rd high frequency switches becomes unnecessary in connection 
with it. 

[0014] According to the mobile communication device of this invention, 
in order to use compound RF components with an unnecessary matching 
circuit, the circuit board which constitutes the front end section 
corresponding to three communication system becomes small. 
[0015] 

[Embodiment of the Invention] Hereafter, the example of this invention 
is explained with reference to a drawing. Drawing 1 is the circuit 
diagram of the 1st example of the compound RF components of this 
invention. The compound radio-frequency head article 10 consists of the 
diplexer 2, the 1st or the 3rd high frequency switch 3-5 shown in the 
block diagram of drawing 5 R> 5, and the 1st and 2nd filters 6 and 7, 
and constitutes a part of front end section corresponding to DCS (1. 8GHz 
band), PCS (1. 8GHz band), and GSM (900MHz band) which are the 1st 
thru/or the 3rd communication system. 

[0016] And the 1st port P61 of the 1st filter 6 is connected to the 2nd 
port P22, and the 1st port P71 of the 2nd filter 7 is connected to the 
3rd port P23 for an antenna 1 in the 1st port P21 of a diplexer 2, 
respectively. 

[0017] Moreover, the 1st port P31 of the 1st high frequency switch 3 is 
connected to the 2nd port P62 of the 1st filter 6, the common 
transmitting section Txdp of DCS and PCS is connected to the 2nd port 
P32 of the 1st high frequency switch 3, and the 1st port P41 of the 2nd 
high frequency switch 4 is connected to the 3rd port P33, respectively. 
[0018] Furthermore, the receive section Rxd of DCS is connected to the 
2nd port P42 of the 2nd high frequency switch 4, and the receive section 
Rxp of PCS is connected to the 3rd port P43, respectively. 
[0019] Moreover, the 1st port P51 of the 3rd high frequency switch 5 is 
connected to the 2nd port P72 of the 2nd filter 7, the transmitting 
section Txg of GSM is connected to the 2nd port P52 of the 3rd high 
frequency switch 5, and the receive section Rxg of GSM is connected to 
the 3rd port P53, respectively. 

[0020] A diplexer 2 consists of the 1st inductor Lll and L12 which is 
the 1st inductance component, and the 1st capacitor C11-C15 which is the 



1st capacitance component. 

[0021] And the series connection of the 1st capacitor Cll and C12 is 
carried out between the 1st port P21 and the 2nd port P22, and those 
nodes are grounded through the 1st inductor Lll and 1st capacitor C13. 
[0022] Moreover, the parallel circuit which consists of the 1st inductor 
L12 and 1st capacitor C14 between the 1st port P21 and the 3rd port P23 
is connected, and the 3rd port P23 side of the parallel circuit is 
grounded through the 1st capacitor C15. 

[0023] The 1st high frequency switch 3 consists of the 1st and 2nd 
diodes Dl and D2 which are the 1st switching element, the 2nd inductor 
L21-L23 which is the 2nd inductance component, and the 2nd capacitor 
C21-C23 which is the 2nd capacitance component. 

[0024] And the 1st diode Dl is connected so that a cathode may be on the 
1st port P31 side between the 1st port P31 and the 2nd port P32, and the 
series circuit which becomes the 1st diode Dl from the 2nd inductor L21 
and 2nd capacitor C21 is connected to juxtaposition. 

[0025] Moreover, the 2nd port P32 side of the 1st diode Dl, an anode is 
grounded through the 2nd inductor L22 and 2nd capacitor C22, and the 1st 
control terminal Vc31 is formed at the node of the 2nd inductor L22 and 
the 2nd capacitor C22. 

[0026] Furthermore, the 2nd inductor L23 is connected between the 1st 
port P31 and the 3rd port P33. It is grounded through the 2nd diode D2 
and 2nd capacitor C23, and the 2nd control terminal Vc32 is formed by 
the 3rd port P33 side of the 2nd inductor L23 through Resistance R at 
the node of the cathode of the 2nd diode D2, and the 2nd capacitor C23. 
[0027] Under the present circumstances, the 2nd inductor L21 connected 
to the 1st diode Dl at juxtaposition is a shunt trap coil, and the 2nd 
inductor L22 is a choke coil. 

[0028] The 1st filter 6 consists of the 3rd inductor L31 which is the 
3rd inductance component, and the 3rd capacitor C31 and C32 which is the 
3rd capacitance component. 

[0029] And the series connection of the 3rd inductor L31 is carried out 
between the 1st port P61 and the 2nd port P62, and the 3rd capacitor C31 
is connected to juxtaposition at the 3rd inductor L31. 
[0030] Moreover, the 2nd port P62 side of the 3rd inductor L31 is 
grounded through the 3rd capacitor C32. 

[0031] In addition, the 2nd and 3rd high frequency switches 4 and 5 are 
the same configurations as the 1st high frequency switch 3, and the 2nd 
filter 7 is the same configuration as the 1st filter 6. 
[0032] Drawing 2 is an important section decomposition perspective view 
of compound RF components which has circuitry of drawing 1 . The 



compound RF components 10 contain the ceramic multilayer substrate 11. 
To the ceramic multilayer substrate 11 Although not illustrated A 
diplexer 2 The 2nd inductor L21 and L23 of the 2nd inductor L21 and L23 
of the 1st inductor Lll and L12 to constitute, the 1st capacitor C11-C15, 
and the 1st high frequency switch 3, the 2nd capacitor C21 and C22, and 
the 2nd high frequency switch 4, the 2nd capacitor C21, The 3rd inductor 
L31 which constitutes the 3rd inductor L31 which constitutes the 2nd 
inductor L21 and L23 of C22 and the 3rd high frequency switch 5, the 2nd 
capacitor C21 and C22, and the 1st filter 6, the 3rd capacitor C31 and 
C32, and the 2nd filter 7, The 3rd capacitor C31 and C32 is built in, 
respectively. 

[0033] Moreover, the 1st and 2nd diodes Dl and D2 which constitute the 
1st high frequency switch 3 which consists of a chip in the front face 
of the ceramic multilayer substrate 11, the 2nd inductor (choke coil) 
L22, the 2nd capacitor C23, resistance R The 1st and 2nd diodes Dl and 
D2 which constitute the 2nd high frequency switch 4, the 2nd inductor 
(choke coil) L22, the 2nd capacitor C23, Resistance R The 1st and 2nd 
diodes Dl and D2 which constitute the 3rd high frequency switch 5, the 
2nd inductor (choke coil) L22, the 2nd capacitor C23, and Resistance R 
are carried, respectively. 

[0034] Furthermore, it constructs in a base from the side face of the 
ceramic multilayer substrate 11, and 14 external terminal Ta~Tn is 
formed by screen-stencil etc. , respectively. Six external terminal Ta~Tf 
is formed in the each side of a shorter side of the ceramic multilayer 
substrate 11 which, as for the another side long side side of the 
ceramic multilayer substrate 11, and the two remaining external 
terminals Tg and Tn, the ceramic multilayer substrate 11 faces on the 
other hand in a long side side and six external terminal Th-Tm of 
screen-stencil etc. among these external terminal Ta~Tn. 
[0035] External terminal Ta~Tn and, respectively the 2nd and 3rd ports 
P42, P43, P52, and P53 of the 1st port [ of a diplexer 2 ] P21, 2nd port 
[ of the 1st high frequency switch 3 ] P32, 2nd, and 3rd high frequency 
switches 4 and 5, and the 1- the [ of the 3rd high frequency switch 3- 
5 ] — one And it becomes the 2nd control terminal Vc31, Vc32, Vc41, 
Vc42, Vc51, and Vc52 and a grand terminal. 

[0036] Moreover, on the ceramic multilayer substrate 11, the metal cap 
12 is put so that the front face of the ceramic multilayer substrate 11 
may be covered. Under the present circumstances, the external terminals 
Tg and Tn used as the grand terminal prepared in the each side of a 
shorter side which the metal cap 12 and the ceramic multilayer substrate 
11 face are connected. 



[0037] Here, actuation of the compound RF components 10 which have 
circuitry of drawing 1 is explained, first, in transmitting the sending 
signal of DCS or PCS (1. 8GHz band) By impressing IV to the 1st control 
terminal Vc31, impressing 0V to the 2nd control terminal Vc32 in the 1st 
high frequency switch 3, respectively, and connecting the 1st port P31 
and 2nd port P32 of the high frequency switch 3 [ 1st ] The sending 
signal of DCS or PCS passes the 1st high frequency switch 3, 1st filter 
6, and diplexer 2, and is transmitted from an antenna 1. Under the 
present circumstances, the 1st filter 6 passes the sending signal of DCS 
and PCS, and is attenuating the secondary higher harmonic and the 3rd 
higher harmonic. 

[0038] In addition, in the 2nd and 3rd high frequency switches 4 and 5, 
0V are impressed to the 1st control terminal Vc41 and Vc51, IV are 
impressed to the 2nd control terminal Vc42 and Vc52, respectively, and 
the 2nd and 3rd high frequency switches 4 and 5 are intercepted. 
[0039] subsequently, in transmitting the sending signal of GSM (900MHz 
band) By impressing IV to the 1st control terminal Vc51, impressing 0V 
to the 2nd control terminal Vc52 in the 3rd high frequency switch 5, 
respectively, and connecting the 3rd port P51 and 2nd port P52 of the 
high frequency switch 5 [ 1st ] The sending signal of GSM passes the 3rd 
high frequency switch 5, 2nd filter 7, and diplexer 2, and is 
transmitted from an antenna 1. Under the present circumstances, the 2nd 
filter 7 passes the sending signal of GSM, and is attenuating the 3rd 
higher harmonic. 

[0040] In addition, in the 1st and 2nd high frequency switches 3 and 4, 
0V are impressed to the 1st control terminal Vc31 and Vc41, IV are 
impressed to the 2nd control terminal Vc32 and Vc42, respectively, and 
the 1st and 2nd high frequency switches 3 and 4 are intercepted. 
[0041] subsequently, in receiving the input signal of DCS In the 1st 
high frequency switch 3 for the 1st control terminal Vc31 0V Impress IV 
to the 2nd control terminal Vc32, respectively, and the 1st port P31 and 
3rd port P33 of the high frequency switch 3 are connected to it. [ 1st ] 
By impressing 0V to the 1st control terminal Vc41, impressing IV to the 
2nd control terminal Vc42 in the 2nd high frequency switch 4, 
respectively, and connecting the 2nd port P41 and 3rd port P43 of the 
high frequency switch 4 [ 1st ] The input signal of DCS received from 
the antenna 1 passes the 1st and 2nd high frequency switches 3 and 4 in 
a diplexer 2, the 1st filter 6, and a list, and is sent to the receive 
section Rxd of DCS. Under the present circumstances, the 1st filter 6 
passes the input signal of DCS, and is attenuating the secondary higher 
harmonic and the 3rd higher harmonic. 



[0042] In addition, in the 3rd high frequency switch 5, 0V are impressed 
to the 1st control terminal Vc51, IV are impressed to the 2nd control 
terminal Vc52, respectively, and the 3rd high frequency switch 5 is 
intercepted. 

[0043] subsequently, in receiving the input signal of PCS In the 1st 
high frequency switch 3 for the 1st control terminal Vc31 0V Impress IV 
to the 2nd control terminal Vc32, respectively, and the 1st port P31 and 
3rd port P33 of the high frequency switch 3 are connected to it. [ 1st ] 
By impressing IV to the 1st control terminal Vc41, impressing 0V to the 
2nd control terminal Vc42 in the 2nd high frequency switch 4, 
respectively, and connecting the 2nd port P41 and 2nd port P42 of the 
high frequency switch 4 [ 1st ] The input signal of PCS received from 
the antenna 1 passes the 1st and 2nd high frequency switches 3 and 4 in 
a diplexer 2, the 1st filter 6, and a list, and is sent to the receive 
section Rxp of PCS. Under the present circumstances, the 1st filter 6 
passes the input signal of PCS, and is attenuating the secondary higher 
harmonic and the 3rd higher harmonic. 

[0044] In addition, in the 3rd high frequency switch 5, 0V are impressed 
to the 1st control terminal Vc51, IV are impressed to the 2nd control 
terminal Vc52, respectively, and the 3rd high frequency switch 5 is 
intercepted. 

[0045] subsequently, in receiving the input signal of GSM By impressing 
0V to the 1st control terminal Vc51, impressing IV to the 2nd control 
terminal Vc52 in the 3rd high frequency switch 5, respectively, and 
connecting the 3rd port P51 and 3rd port P53 of the high frequency 
switch 5 [ 1st ] The input signal of GSM received from the antenna 1 
passes a diplexer 2, the 2nd filter 7, and the 3rd high frequency switch 
5, and is sent to the receive section Rxg of GSM. Under the present 
circumstances, the 2nd filter 7 passes the input signal of GSM, and is 
attenuating the 3rd higher harmonic. 

[0046] In addition, in the 1st and 2nd high frequency switches 3 and 4, 
0V are impressed to the 1st control terminal Vc31 and Vc41, IV are 
impressed to the 2nd control terminal Vc32 and Vc42, respectively, and 
the 1st and 2nd high frequency switches 3 and 4 are intercepted. 
[0047] The diplexer which makes compound RF components according to the 
compound RF components of the 1st above-mentioned example, In order to 
unite the 1st thru/or the 3rd high frequency switch, and two or more 
sheet layers that become a list from the ceramics about the 1st and 2nd 
filters with the ceramic multilayer substrate which comes to carry out a 
laminating, The adjustment property, damping property, or isolation 
property of each component can be secured, and the matching circuit 



between the diplexer, 1st, and 3rd high frequency switches becomes 
unnecessary in connection with it. 

[0048] Therefore, the miniaturization of compound RF components is 
attained. Incidentally, it became possible to unite the 1st and 2nd 
filters with the ceramic multilayer substrate of 6. 3mmx5mmx2mm magnitude 
at a diplexer, the 1st or the 3rd high frequency switch, and a list. 
[0049] Moreover, a diplexer consists of the 1st inductor and the 1st 
capacitor. While the 1st thru/or 3rd high frequency switch consists of 
the 1st and 2nd diodes, the 2nd inductor, and the 2nd capacitor and the 
1st and 2nd filters consist of the 3rd inductor and the 3rd capacitor 
They are built in or carried in a ceramic multilayer substrate, since it 
connects by the connecting means formed in the interior of a ceramic 
multilayer substrate, compound RF components can consist of one ceramic 
multilayer substrate, and a miniaturization can be realized. In addition, 
it becomes possible to be able to improve loss by wiring between 
components, consequently to improve loss of a compound RF entire 
component. 

[0050] Furthermore, since the die length of the stripline electrode used 
as an inductor can be shortened according to the wavelength compaction 
effectiveness, the insertion loss of these stripline electrodes can be 
raised. Consequently, a miniaturization and low-loss-izing of compound 
RF components are realizable. Therefore, the miniaturization and high- 
performance-izing of a mobile communication device which carry this 
compound RF component are also realizable for coincidence. 
[0051] Drawing 3 is the block diagram of the 2nd example of the compound 
radio-frequency head article of this invention. The compound RF 
components 20 differ in the arrangement location of the 1st and 2nd 
filters 6 and 7 as compared with the compound RF components 10 ( drawing 
1 ) of the 1st example. 

[0052] That is, the 2nd filter 7 is arranged between the 3rd high 
frequency switch 4 and the transmitting section Txg of GSM, respectively 
between the transmitting sections Txdp of the 1st high frequency switch 
3, DCS, and PCS with the 1st common filter 6. 

[0053] According to the compound radio-frequency head article of the 2nd 
above-mentioned example, since a filter is arranged between a high 
frequency switch and the transmitting section, distortion of the high 
power amplifier which is in the transmitting section in the case of 
transmission can be attenuated with this filter. Therefore, the 
insertion loss of a receiving side is improvable. 

[0054] Drawing 4 is the block diagram showing a part of configuration of 
the triple band cellular-phone machine which is a mobile transmitter, 



and shows an example which combined DCS and PCS of a 1. 8GHz band, and 
GSM of a 900MHz band. The triple band cellular-phone machine 30 is 
equipped with an antenna 1 and the compound RF components 10 ( drawing 

i ). 

[0055] And the receive section Rxg of the common transmitting sections 
Txg and GSM of the receive sections Rxd and GSM of the receive sections 
Rxp and DCS of the transmitting sections Txdp and PCS of DCS and PCS is 
connected to ports P32, P42, P43, P52, and P53 for an antenna 1 in the 
port Pll of the compound RF components 10, respectively. 
[0056] According to the above-mentioned triple band cellular-phone 
machine, it is small, and since the compound RF components of low loss 
are used, the miniaturization and high-performance-izing of a mobile 
communication device which carry this compound RF component are 
realizable. 

[0057] In addition, the same effectiveness is acquired even if it uses 
the compound RF components 20 ( drawing 3 ) for the compound RF 
components 10. 
[0058] 

[Effect of the Invention] The diplexer which makes compound RF 
components according to the compound RF components of claim 1, In order 
to unite the 1st thru/or the 3rd high frequency switch, and two or more 
sheet layers that become a list from the ceramics about the 1st and 2nd 
filters with the ceramic multilayer substrate which comes to carry out a 
laminating, The adjustment property, damping property, or isolation 
property of each component can be secured, and the matching circuit 
between the diplexer, 1st, and 3rd high frequency switches becomes 
unnecessary in connection with it. 

[0059] Therefore, since components mark can be reduced, the 
miniaturization of the compound RF components which constitute the front 
end section corresponding to the 1st thru/or the 3rd communication 
system is attained. 

[0060] According to the compound radio-frequency head article of claim 2, 
since a filter is arranged between a high frequency switch and the 
transmitting section, distortion of the sending signal by the high power 
amplifier constituted in the transmitting section can be attenuated. 
Therefore, the insertion loss of a receive section is improvable. 
[0061] According to the compound RF components of claim 3, a diplexer 
The 1st inductance component, It consists of the 1st capacitance 
component. The 1st thru/or 3rd high frequency switch While it consists 
of the 1st and 2nd switching elements, the 2nd inductance component, and 
the 2nd capacitance component and the 1st and 2nd filters consist of the 



3rd inductance component and the 3rd capacitance component They are 
built in or carried in a ceramic multilayer substrate, since it connects 
by the connecting means formed in the interior of a ceramic multilayer 
substrate, compound RF components can consist of one ceramic multilayer 
substrate, and a miniaturization can be realized further. In addition, 
it becomes possible to be able to improve loss by wiring between 
components, consequently to improve loss of a compound RF entire 
component. 

[0062] Moreover, since the die length of the stripline electrode used as 
each inductance component can be shortened according to the wavelength 
compaction effectiveness, the insertion loss of these stripline 
electrodes can be raised. Consequently, a miniaturization and low-loss- 
izing of compound RF components are realizable. 

[0063] According to the mobile communication device of claim 5, it is 
small, and since the compound RF components of low loss are used, the 
miniaturization and high-performance-izing of a mobile communication 
device which carry this compound RF component are realizable. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram of the 1st example concerning the 
compound RF components of this invention. 

[Drawing 2] It is the important section decomposition perspective view 
of the compound RF components of drawing 1 . 

[Drawing 3] It is the circuit diagram of the 2nd example concerning the 
compound RF components of this invention. 

[Drawing 4] It is the block diagram showing a part of configuration of 
the mobile transmitter using the compound radio-frequency head article 



of drawing 1 . 

[Drawing 5] It is the block diagram showing the configuration of the 
front end section of a common triple band cellular-phone machine (mobile 
communication device). 
[Description of Notations] 

10 20 Compound RF components 
2 Diplexer 

3-5 the 1- 3rd high frequency switch 
6 Seven The 1st and 2nd filter 

11 Ceramic Multilayer Substrate 

30 Mobile Transmitter (Triple Band Cellular-Phone Machine) 

C11-C15, C21-C23, and C31 and C32 the 1- 3rd capacitance component 

Dl, D2 The 1st and 2nd switching element 

Lll, L12, L21-L23, and L31 the 1- 3rd inductor component 

Txdp, Txg Transmitting section 

Rxd, Rxp, Rxg Receive section 
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tti, nicDftju^x-f -y?-3fc:*ivvrsEieow«wp 



Vc 3 1 fcrOV£, Jil2<^$iJ«B^Vc 32tlVif 
ix^ixEMD LTH 1 <Z>WJSifeX>f 7f3£0®l cd*°- h 
P3 1 fcJS3tf)jK— hP3 3fc*flBRU ff!2cDsJI]ft 
X>f 'y^4(CfcV^T^lC0flJ«^Vc4 1C1V&, 
S! 2 0$IJ«^ V c 4 2 £ 0 V £ t T IS 2 

CD&JUftX >f -y ^4 COH 1 0*T- h P4 1 bW>2 <7>#— 

hP42tzmm-f&ztt,zj:io. ryT-M*»6se 
SfutPc s^fifi-t^r-^T 1^^-9-2, 111 07 ^ 

;l^6, Mtf£SSlXtfSE20)rtJBat*-f yf-3, 4S: 
513ft U PCSOgftgPRxptiM^ix^,. £0)181, m 
lc7)7>f;k^6{±PC S05»HI-*£jffii$-£, 2&S 

[0044] Sris. m3cy)^ju^x-f ■yf-StfeV^Tll 
1 fOStJffltSB"? V c51tOVSr. j^2 O^JWffi^V c 5 

2 1 1 v £ ^ti^tima Lxm3 nmm^Lx a v 5 z 

[0045] G SMtOSftft^^Sflt- 

(c«. m3«ftjfafex^ yf-5(CtSVVCHl*>W1IWF 
Vc 5 lfcOVt, $2^)MWfVc 52ClV^f 
nmETUn LT H 3 OftJll^X^ -y i~5C0mi <0#- h 

p 5 1 fcHS^jK-hPSSfctSSWN&ifcfcriO, 

^Hf2, H2i07^;P^7. &?/l|30lSJljgX>f 
5^a3§L. GSMOSflgPRxg^iH^tL^. icrj 
IS. IS207^7l^^7(iGSMc7)^ftfI^-Sraiia§-li:. 
3 J^ftPiS * -tirT ui.. 

[0046] miRX/m2<7)7Km%tZ.J v^-3, 

4tCj3^TSIl<50$flffllSg^Vc 3 1 , Vc41tOV 
^, l2»MIBfVc3 2, Vc42tlVHW 

[0047] ±kEco^ 1 <9!9ra<^^ffiffl%tfafc: J: 
3 coftjtliftx >f -y f - . Mt>"(.:SI l ftl^SS 2 coy 4 )V3? 

n 1 avis 3 ^ftji^x >r -y f - h <?m<7$6&mwktPF& 
[0048] tfztf-ox. m^m&^M^t^ 

mt%&» ib^Mz^ ^M7k^t, »17b^»3<OS 
«ifcX>f MVtffi 1 M 2cD7^7P^^6. 3 
mmX 5mmX2mm»^ 5 7?#1BSC 

— frftr ft i A^rgg t -5 3t . 

[0049] ^-f ti^^i?-**, nico-o-r^ 
9. mieyziy^yirxmtiLZti, mubmm3CD<sm 

y^^. 5g2^3yrV-tfT-1iRg§ix. H1SIXH20 
7 4 Si3c7M y/^^, i3«3yf>tT-i 
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[00 50] § 6 c »[^SteiA%{c i o „ >f y?7 9 

b 3rft X h >J >y 75 -f ^«ffi^>Jt$ £5S*H-ft i t **"C 
'hSMk&lflKSifcf fc * ^Eg-T ft i fc 4**C L/c tf* -3 

x, zcvm^mmtem&zmm^&wmfrmmmwcosh 

Ksjtw^^o -y ? Err* ft . m-^mmm.^ 2 0 1± , m 
icommmcom^mmmmsiii 0 (mi) bimLxm 

1 RXZm 2<7-)7 i )V 96, 7 <7MWSM.tm^ ft . 
[0052] -f3r;b*>, Wil co? 4 6t>micomM 

IX^yf3tDCS, PCSCOSilfOjUflgPTxdp 

bGS MOiUflgPT xgt COPelt^-iX^iXffiaS^-S . 
[00 53] ±3*^m2^Hljfify1JtOa^Jl^gEp Q n ^J; 

zti&tztb, mmnmiz. mmmz$>h-m&JiMm$sco 

m^Z^yy 4 ;l/^TSi$ -ttft Ct^'tl ft . 
T . gfIMo#AS3fc£&#-tft i fc ft . 
[00 54] 04 Ji. &MrftiB<lWt k % £ b U 771-A>< 
KW^SIS^omB)c«-^^^t-7"n - y REIT'S) 0 , 
1. 8GHzf«DCSMPCSi:9 0 0MHz^ 
GSMt fc«»#*r£/S— L£ i ft . h U 

iip a ff i o (eii ) zmaz. 
[0055] %lx. M-s-mmmmsh 1 o^-ipi 

1 tl±7yrt 1 z>\ *K— 1P32, P42, P43, 
P52, P5 3C(1 DCS, PC S^jiT^flSPT 
xdp, PCS^SIIgPRxp. DC S<7>SftSI5Rx 
d, GSM<7)J#f=gPTxg, GSMCOS^SPRxgjft*, 

[00 56] ±3*^ h )j r/t^> H^SfSUl; Xti 

[0057]^, a-^wja^fR. i o (ca^ffijaa&s 

n H »2 0 (03) £fflVVtfcR«tf>S&£a*ftfc*l„4. 
[00 58] 

i%m<wmi m^mi^m^mmm.Mi.zxmi. a 
^•ftJU^p 3 ^^^-^^ r^^ts m i jwm 3 <t)«ju 

>y?X^&£«ItO;/-bJg£««LT3rft-te7$-y 



3 tO^JlIiSx >f >y f - fc CDISCOS^IIIK/R^ t =Sr ft . 
[00 59] Ltzifi^X. &&&WL*mh-i-c\b-tfiX% 
htzah, SglBMm3 0jiff^X7 x AtcMJieL7C7n> 

nxv Has s Mizmfflwtm&co'mikii^mb 

=&■£<> 

[0060] |f*JB2 ^1S-^«Jai!gSP n n p(:=tifl(J. 7 ^ 

^ A-^b mm b em\zwm zti&iz 
mmmzmf£-t&{Kmt>m^mz£z>mmim^ 

[006 1 ] |f^3S30a^Jl|iftgp n D B (cJ;ix{f . r-f 

ri/^t^^ li^y^^yxtf, ^i<7)^^yN° 

•yy*^i»g-caiti . s Mzsbmktfmmx'% h . 
bimmbtsh* 

[ 0 0 6 2 ] 4 fc, IK^mKtmtcJ: 0 . #>f 7/7 ^ 
<r tz>'T'# ht&>. zti^cox b U 7 77-f yVMcoffi 

[0063] Ifi^IlS Off«)#:jlflSa(C=tiX{S7 ^ 

immcomm^mmi 

[01 ] *^BHcoffl^Jl}ggp n D n t«l.mi ^HJfi^Jo 
[02] H 1 <^^*ffl«»iHi«SaSiMII!«aHr* 

ft. 

[03] *f|BJ!<0^«Ji|}£§P n a p tfS ft m 2 cTDHJfi^JO 
[04] 01cO«^«M^gp t R,^ffl^Jt#l&#:afIil« 

ffim.cr>— m^wcfyu -y^mx-h ft . 
[05 ] -wmt£ h u 77^^> F*w«i&3g (^ifttisii 

sfeft, 

10,20 
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2 N7V^t 

3-5 HI— W>3(F>mW&X.A yf 

6,7 Hi „ H2<507 

11 -br5S y?^JM6K 

3 o #»*mii« ( h u m^mis^ ) 

C11-C15, C21-C23, C31, C32 



h i — % 3 co^ wis* yxm^F 
di, D2 mi . m2(7)x.4 v^->?m=F 

Lll, L12, L21-L23, L31 ggi- 
ii 3 cm yywm^- 
Txdp, Txg mmn 

Rxd, Rxp, Rxg SflSP 



[01 ] 



[02] 



10 

) 



| C21 L21 




10 

I 




<<sf" 



R 



[133] 




[04] 



[05] 




